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Definition 1(1) $\Sigma_{k}=$ $\{0, \cdot.1, k-1\}^{\mathrm{Z}}$ . $\Sigma_{k}$ k-
symbol . ,
Tychonoff $\Sigma_{k}$ .
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(2) Shifl map $\sigma$ : $\Sigma_{k}arrow\Sigma_{k}$ $\sigma(x)_{i}=x_{i+1}$ . , $x=$
$(x_{i})\in\Sigma_{k}$ .
(3) \sigma - $\Sigma_{k}$ $\Lambda$ $\sigma$ , $\sigma$ :
$\Lambdaarrow\Lambda$ subshifi .
(4) $X$ , $f$ : $Xarrow X$
. subshifl $\mathrm{A}\subset\Sigma_{k}$ , $\pi$ : $\Lambdaarrow X$
$\pi\circ\sigma=f\circ\pi$ , $f$ : $Xarrow X$ symbolic e ension
symbolic representation . ,
$f$ : $Xarrow X$ $\sigma$ : $\Lambdaarrow\Lambda$ factor .
$\Lambdaarrow\sigma\Lambda$
$\pi\downarrow Xrightarrow fX\downarrow\pi$
(5) $p\in X$ Orb(p) $p$ . ,
$Orb(p)=\{f^{n}(p)|n\in \mathrm{Z}\}$
(6) $(X, d)$ $A_{2}B$ ,
$d_{H}(A, B)= \max\{\sup_{a\in A}\inf_{\in} d(a, b), \sup_{b\in B^{a}}\inf_{\in A}d(a, b)\}$
.
, $A,$ $B$ , $A=B\Leftrightarrow d_{H}$(A, $B$ ) $=$
$0$ .
.
Theorem $f$ $X$
, $p\in X$ $f$ . Orb(p) f-
$\{C_{i}\}$ , $\lim_{iarrow\infty}d_{H}$ (Ci, Orb(p)) $=0$
, $f$ symbolic extension $\pi:\Lambdaarrow X$ $\pi^{-1}$ (Orb(p))
.
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. .
statement , $\pi^{-1}$ (Orb(p)) ,
, . 3 ,
$f$ ,
$p$ , symbolic extension
. , $p$ factor map
.
, KAM region
,
. , Moser [M] , ,
$C^{4}$- , 4
resonance , Bir off normal form non-
zero , invariant circles .
. ,
Corollary 1 $f$ $D$ C4- ,
$p\in D$ $f$ . $\Omega$ f- , $p$
’ non-wande ng points .
, $p$ 4 oesonance , Birkhoff
nomal $fom$ non-zero , $f$ symbolic extension
$\pi:\Lambdaarrow\Omega$ , $\pi^{-1}$ (Orb(p)) .
coro $\mathrm{a}\mathrm{r}\mathrm{y}$ .
Corollary 2 $f$ $D\subset \mathrm{R}^{2}$ C4- ,
$\Omega(f)$ $D$ $f$ non-wandering set . $f|\Omega(f)$ symbohc
e#ension , factor map$\cdot$
.
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H\’enon map $H$ : $\mathrm{R}^{2}arrow \mathrm{R}^{2},$ $H$ : $\mathrm{C}\cdot’arrow$ C2 , $\mathrm{R}^{2}$
$\mathrm{C}^{2}$ .
$H(x, y)=$ ( $-by$ $+$ a-x2, $x$)
H\’enon map , non-trivial dynamics
, horseshoe map . Jacobian
constant $b$ , $b=1$ ,
. , , $-1<a<3$ $a$ ,
H\’enon map effiptic p . Mora-Romero
[MR], $a$ (-1-, 3) 7
, $p_{e}$ 4 resonance , Birkhoff
normal form non-zero .
Corollary 3 $H$(x, $y$ ) $=(-y+a-x^{2}, x)$ $\mathrm{R}^{2}$ $\mathrm{C}^{2}$ Hinon
map . $a\in$ (-1,3) 7 ,
non-wande ng set ,
symbolic extension .
$\{0$ , $\frac{5}{4}$ , $\frac{9}{16}$ , $1\pm\sqrt{15}4$ ’ $\sqrt{2}\}$
, H\’enon map 1 symbohc extension
.
H\’enon map $p$ , a-
, $p$
. Duarte
[D], $C^{\infty}$
, ,
Birkhoff normal form non-zero
. , .
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Conjecture Horseshoe , H\’enon
map , , 1 symbolic repre-
sentation .
2
, .
$f$ $X$ . $p\in X$
$f$ , $\{C_{i}\}$ Orb(p) f-
. $\lim_{i-arrow\infty}.d_{H}$ (Ci, Orb(p)) $=0$ .
. $k$ $\Sigma_{k}$ closed shift-invariant subset $\Lambda$ ,
$\pi$ : $\Lambdaarrow X$ , $\pi\circ\sigma=\cdot f\circ\pi$ $\pi^{-1}$ (Orb(p)) $=P$
.
$P\subset\Lambda$ $\sigma$-invariant , .
$D_{n}=\overline{\cup C_{i}i=n\infty}$
, f- ,
$\lim_{narrow\infty}d_{H}$ ( $D_{n},$ Orb(p))=0
. , $\bigcap_{n}D_{n}\neq\emptyset$ ,
$\cap D_{n}\subset Orb(p)$
$n$
. $E_{n}=\pi^{-1}(D_{n})$ , $\{E_{n}\}$ $\sigma$-invariant set
, , \cap $E_{n}\neq\emptyset$ ,
$\bigcap_{nn}E_{n}=\pi^{-1}(\cap D_{n})\subset P$
.
$P=$ $\{\alpha 1, \mathrm{I}\cdot\cdot, \alpha_{N}\}$ $m_{j}$ $\alpha_{j}$ , $M$ $\{mj\}$
.
$W=\cup$ {$j=1N$ all the segments of $\alpha j$ of lengh $2M$}
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$\alpha j$ $m_{j}$ , $W$ , $\alpha_{j}$
$mj$ $2M/m_{j}$- . $\alpha j$ $mj$
$mj$- , $W$ $\beta\ovalbox{\tt\small REJECT}$ .
$C_{i}$ Orb(p) , $D_{n}$ $x_{n}$ $x\text{ }\not\in$
Orb(p) . $\pi^{-1}$ (Orb(p)) =P $\pi^{-1}(x_{n})\cap P=\emptyset$
. $\pi^{-1}$ (xn) , $\gamma_{n}$ , $\gamma_{n}\in E_{n}$
, $i\in \mathrm{Z}$ $\sigma^{i}(\gamma_{n})\not\in P$ .
Lemma 1 $\gamma_{n}$ $2M$ $W$
.
: - $\gamma_{n}$ $2M$ $W$
. $\gamma_{n}$ $2M$ ,
$s$ . \not\in $s\in W$ . $s$ $\alpha_{j}$ 2M-
. , $\alpha_{j}$ $m_{j}$- 2M/mj-
. $m$- , $m$
. $M$ $m_{j}$ , $s$
M- .
$s$ , $\gamma_{n}$ M- .
, $\gamma_{n}$ $M$- , $s$
M- .
$M$- , $s$
. , $M$- $s$
a , $\gamma_{n}$ $\alpha_{j}$ , $\gamma_{n}\in P$
, $\gamma_{n}\not\in P$ , .
, $s$ $M$- , $s$
, $\gamma_{n}$ $2M$- $s’$ ,
.
$s’$ $W$ . $W$ ,
. $W$ 2M-
, $\gamma_{n}$ $2M$- $W$
.
147
lemma , $\gamma_{n}$ $2\lambda f$- , $W$
. $E_{n}$ $\sigma$- ,
, $\gamma_{n}$ (0). . $\gamma_{n}(2M-1)$ $W$ .
, lemma .
Lemma 2 $n$ , $\gamma_{n}\in E_{n}$ , $\gamma_{n}$ (0). . . $\gamma_{n}(2M-1)$
$W$ .
$2M$ word , $W$ , $2M$
word so , $n$ $\gamma_{n}$ (0). . . $\gamma_{n}(2M-1)=s_{0}$
. $n$ , $n$
$\gamma_{n}$ (0). . $\gamma_{n}(2M-1)=s_{0}$ . cylinder set
$C(s_{0})= \{\alpha\in\sum_{k}|\alpha(0)|...\alpha(2M-1)=s_{0}\}$
. . $E_{n}’$ =E $C(s_{0})$ , $\{E_{n}’\}$
non-empty , ,
$E_{\infty}=\cap E_{n}’n$
. . , $E_{\infty}\subset C$(80)
$E_{\infty} \subset\bigcap_{n}$ $E\text{ }\subset P$ , $P\cap C(s_{0})=\emptyset$
.
3
,
, symbolic extension , ,
, factor map
.
$\sigma$ : $\Sigma_{2}arrow\Sigma_{2}$ 2-symbols full-shift . 0 1 word
$A=a_{0}\cdots a$n , $A^{\infty}\in\Sigma_{2}$ , $a_{0}$ 0-position $A$
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, .
$|.a0^{\cdot}\Gamma\cdot a_{n}.a$0. . $a_{n}a0^{\cdot}\mathrm{t}$ .a $|$
, 0 1 word , dot
$B=a_{-n}\cdot\cdot\cdot a$-1. $a_{0}\cdots a_{n-1}$ , $B^{\infty}\in\Sigma_{2}$ , $a_{0}$ 0-position
$B$ , .
$($ . $.a_{-n}(..a_{-1}a_{0}\cdot|$ . $a_{n-1}a_{-n}\cdots a_{-1}.a_{0}\cdots a_{n-1}a_{-n}\cdots a_{-1}a0^{\cdot}\cdot a_{n-1}\cdot\cdot$ .
$\Sigma_{2}$ $\{p_{n}\}$ .
$p_{1}=(10)^{\infty}$ , $p_{2}=(10.11)^{\infty}$ , $p_{3}=(10111010)^{\infty}$ ,
$p_{4}--(10111010.10111011)^{\infty}$ ,
$p_{5}=$ (10111010101110111011101010111010)”, , .
, 2 $2^{n}$
. $\{p_{n}\}$ $p$ . $\mathrm{A}=\overline{Orb(p)}$
. $X=\Sigma 2/\Lambda$ $\Lambda$ 1 $\Pi\overline{\mathrm{r}\iota}-\ovalbox{\tt\small REJECT}$
, $\pi$ : $\Sigma_{2}arrow X$ .
$n>m\geq 1$ , $i\in \mathrm{Z}$ $d(\sigma^{i}(p_{n}),p\sim\geq 1/2^{m}$
, $d_{H}$ (A, $p_{m}$ ) $\geq 1/2^{m}$ . , $n\geq 1$ $p_{n}\not\in\Lambda$
. , $\Sigma_{2}$ ,
$d( \alpha,\beta)--\sum_{i=-\infty}^{\infty}\frac{|\alpha(i)-\beta(i)|}{2^{|i|}}$
.
$X$ $\overline{d}$ . $\alpha,$ $\beta\in\Sigma_{2}$ ,
$\overline{d}(\pi(\alpha), \pi(\beta))=$ in{d(\mbox{\boldmath $\alpha$}, $\beta$), $d(\alpha,$ $\Lambda)+d(\beta,\Lambda)$ }
$X$ , $p$ ,
.
$f$ : $Xarrow X$ , ,
,
$f(\pi(\alpha))=\pi(\sigma(\alpha))$ for $\alpha\in$ A
, $f$ symbolic extension , ,
{Orb(\pi (p\tilde )} $f$ $\pi(\Lambda)$ .
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